Permeability of the blood-brain barrier to neurotrophins.
To evaluate the feasibility of applying blood-borne neurotrophins to promote normal function of the central nervous system (CNS) and to rescue neuronal degeneration, we characterized the permeability of the blood-brain barrier (BBB) to neurotrophins. We report here that some members of the neurotrophin family (NGF, betaNGF, NT3, and NT5) can cross the BBB of mice in vivo to arrive at the brain parenchyma. BBB permeability differed among individual neurotrophins in that NGF had the fastest influx rate (Ki) and NT3 the slowest, and that the entry rate of NGF was twice that of its smaller bioactive subunit betaNGF. BBB permeability also differed at various CNS regions in that the cervical spinal cord had the greatest rate of influx, whereas brain had the lowest. Saturability of influx was suggested by self-inhibition studies for NT3 in vivo, and for NGF in an in situ brain perfusion system, indicating the presence of saturable transport systems. The results suggest that peripheral administration of neurotrophins could have therapeutic effects within the CNS.